This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



THIS PAGE BLANK «wo, 



(i2)«»ffi*fttt|lzS-:5Lxr'i^§B**ifcBB8a3li 



(19) ititfiinm^itffiis 

(43)Sli5^i>SBB 
2001 ^9 ^20 5 (20.09.2001) 




PCX 



liliilliliilliliilillliHi^ 

(10) mts'js^mm^ 
WO 01/68660 Al 



(51) SIS»#ft»S': C07H 15/203. A61K 

31/7034, A61P 43/00. 3/10. 3/04. C07C 69/78, 69/16. 
69/18. 323/18. 39/15,43/23 



(21) 

(22) HISUiigB: 

(25) mismuonn: 

(26) BPg^ibMCDSfi: 
(30) 

*#liB2000-77304 



PCT/JPO 1/02041 
2001 ^3 15 B (15.03.2001) 

2000 *3 ^ 1 7 B ( 1 7.03.2000) JP 



(71) i±iIS@Ar3*^@^»<±r(DJiS@(zotxT;: +*y-b 

-<l|IS,X3ltt3i^a (KISSEI PHARMACEUTICAL 
CO., LTD.) [JP/JP]; T399-8710 fiRRta*rtj3f 5l9» 

48^ Nagano (JP). 



(72) 
(75) 



«B^%/tti«Ar*sicoixra)i^;: B]&5ie(Fu- 

JIKURA.Hidcki) [JP/JP]; f 390-0851 fiP!lte*Tfi:^ 
*aW4152-l ^y>-r'</<UXafll01Nagano(JP). 
t^aioig (rUSHlMl.Nobuhiko) [JP/JP]; f 390-0313 S 
if»«i*itiraB3TMffl89-6 Nagano (JP). 
(NISHIMURA, Toshihiro) [JP/JP]; T 399-8304 SHIS 
MSSa5aiSE»TX¥ttIp451l Nagano (JP). BB^lPtii 
(TATANl, Kazuya) [JP/JP]; T390-0805 ^^S[S8i:*:r!T 
/1f7Kl-3-5 -y-VX- V21-203 Nagano (JP). 



(KATSUNO, Kenji) [JP/P]; T399-06dl fiHS±#» 
SSBBr*9:/Mf272-l Nagano (JP). ¥ffiiE1i (HI- 
RATOCHl,Masahiro) [JP/JP]; T399-6101 
Si5 B a*t5029 Nagano (JP). ® aX5«B (TOKUTAKE, 
Yoshiki) [JP/JP]; ¥399-8201 gif ll|^9fi5P®iSB^^ 
^ffiI^1591-2 UXSfiSClOl Nagano (JP). 

feJfeiE^ (ISAJl, Masayuki) [JP/JP]; ¥399-0704 
lS«i^Tf7l2;£cS91l|l]763-189Nagano(JP). 

(81) JiSa r® W;; AE, AG. al. am. at, AU. AZ. BA. BB. 

BG. BR. BY, BZ, CA, CH. CN. CO. CR, CU, CZ. DE, DK, 
DM, DZ, EE, ES, PI. GB. GD. GE. GH. GM. HR, HU, ID, 
IL, IN, IS. JP, KE, KG. kP. KR, KZ, LC. LK, LR, LS. LT. 
LU. LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, 
PL. PT. RO. RU. SD, SE, SG. SI. SK, SL. TJ. TM, TR. TT, 
TZ. UA. UG. US. UZ. VN, YU, ZA, ZW. 

(84) ti^S (Bif&): ARIPO 4$ It (GH. GM, KE. LS, MW. 
MZ. SD, SL, SZ, TZ, UG, ZW), ^ •VT^ft (AM, 
AZ, BY, KG, KZ, MD. RU. TJ, TM), 3 — 
(AT. BE, CH. CY, DE, DK, ES, PI. PR. GB. OR, IE, IT, 
LU, MC, NL. PT, SE, TR), OAPl (BF, BJ, CF, CG, 
CI. CM. GA, GN. GW, ML, MR, NE. SN. TD. TG), 



= (54) Title: GLUCOPYRANOSYLOXY BENZYLBENZENE DERIVATIVES. MEDICINAL COMPOSITIONS CONTAINING 
^ THE SAME AND INTERMEDIATES FOR THE PREPARATION OF THE DERIVATIVES 

^ (54)|gB^a>«»:yjl.atf5/i/JU*+'>'<>S?;uK>-tf>Ra|». -t<i***r*Eaifflfi£«4fcJ:tf-t(0»it«l= 

^ fan* 



NO 

00 

vo 




(57) Abstract: Glucopyranosyloxybcnzyibenzenc derivatives of the general formula (1) and salts thereof, which exhibit excellent 
human SGLT2 inhibiting activity and are useful as preventive or therapeutic drugs for diabetes, obesity and so on; and intermediates 
for the preparation of the derivatives wherein R' is hydrogen or hydroxylated lower alkyl; R^ is lower alkyl, lower alkoxy, lower 
alkylthiOj hydroxylated lower alkyl, hydroxylated lower alkoxy, hydroxylated lower alkylthio. or the like. 

mmmj 



wo 01/68660 Al liliiiliilliiiiHilinin 



(57) S^: 




OH 



^A^=i f7 / *>/i':*-*'>'-<:^i^/i-'<^'if J;Uc;eO:i;. MU^l;:^.??®! 



wo 01/68660 



PCT/JPOl/02041 



1 

5 
10 

20 n<ommmm.^f\^x\^^, 

TV^5 (J. Clin. Invest., Vol. 79, pp. 1510-15 
15 (l 9 8 7))o ^f::, '^m<DT5.&.mM'^(DS\m.m^SGl.T 2 {-TV)) 
25 l>A<S#^4i5^/i'='-:^*»5ii(*:2) /J^^^L, C c^S G LT 2;&5*«^^'5i§^i^ 
:/c:l|(^lfM(c:±i: L•CP^4LTV^5r ^:^»#^$^^TV^5 (j. ci in. 
Invest., Vol. 93, pp. 397-404 (l994))o ^fl^. 
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2 



t h s G L T 2 ^mm-r^ ztizx^ 'smx(Dmm^n<on^u^nm l . ^ 



20 MT/l-n^i/S, {SaT/l'=3r;u^:^£, k Kd dp^/^£i^T/^^;^ 




(I) 



R' 



OH 
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/Uf^;^S. -ry^O^^/L'^:^*. ^:^-^>^/V^:^S, tert—O'f-/^^ 

^;i-£%v^9o k Kn^v'iSgiT/W'^/WS^rtt. t Kn^ri^T^^^/vS, 2-t 
Kcdrv-ir^/VS, 1 - t Kn:3ri/3if^;VS, 3 - t Ko 3ri/7°n 2 
- 1 ^v'T'n tVV'S, 1 - 1 Kd dr->7-"D tV^S, 2-t Kn ^v^- l - 
^'^^/Vai^/VS, 4-t Kndrt/:/f^/VS, 3 - 1 Kn^f 2-t 
15 Kn^i/:/^/PS, 1 - 1 KodE-->y^/vS, 5- 1 Knif^i/'^^'^^/uS, 4 
-t Kn;afi^'<>5^/l'S> 3 -t Kn^rv'^^'^/l^S, 2-t h'u^i^^y^ 
/I'Sx 1 -t Kndri/^y^/VS, 6-t Kodfi^^=Jri>/Vg, 5-tKn^ 
i/'/Wg, 4 - t K n dr ->^:Jf i^/Wg, 3 - t K d v'^^ v-z^S, 2 - 
t KD dri^--:3f 1 - t Kn -jx^df v^/l-S^O^^I^ 1-6 OW-m^ 

2-t Kn:3fi/3i hdr>>S^ 3 -t Kn^pi^T-nTK^rixS, 2-tK 
a^UZfn^^i^i^m. 2-t Kndri/- 1 -pJ^yVo: 4_t Ka^Sr 

t^yK^Jrv-S. 3-t KniriXT/h^v-g, 2 - t Kciif ix:/ h^rv'S. 5- 
t Kndfi^'^>^/i'5j-^'>'S. 4-t Kn:3f->'^>^/V:^-;Srv^£, S-tKo 
25 ^V^:^^/!^:^:^^/^, 2- 1 Kndfi^->S>5^/l.;d-dfv'g, 6-tKo^i^'^ 

5- 1 KD^'>'^=¥^'/l':d-#i/S. 4-t Kn3E^>>^dfi//v 
3 - 1 K a ^ i^^^ i^S. 2 - 1 K o ^ iy^^ 'yf^i^^ 
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VN, t Knd?^'>(Si^T/W^/l'5":tSi:l*, t Ko i^;p« 2-t K 

2 -t Kn:^;^-^:?"^ kVl'^:^g, 1 - t Ka :if-'>7°n tVV^:?}-^, 2 
5 -t Kn^?-:/- 1 4 - 1 Kd v'^^^/W^::^-^, 3- 

t\^^ir%. 5-t Kndpi/-i>^/v^«. 4 - 1 Kc^ 
3-t V^^'y^^y'i-f^'i-^^. 2-k Kodpi/-s>f^/v^;^£, l-t Kn 
:Jfiy^y^/v^:tS. 6-t KD:Jf->^^^y;kf-:^S. S-tKn^i/^^v' 
10 4-t: KD=^fv"^=3fi^/^'9^:^S^ 3 - t Kadr->^arV/^^;i-Sv 

25 t&iB-^^ ( I ) •c^$^^5*|g|^o^b'^t^^^^ *|g?^o-«!;^ ( i 

5r i:^ST-%5o 
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0 




.10 BtitB-^^ (I I) xm^in^^:yi^/^-7aiy-;]^mMi^^fclt^<Dm.^2, 
3, 4, 6-x h^-O-T-irf^/l'- 1 -O- K y ^ nnr-fe f-Y ^ hV/l'- 
a-D-^^/Uaf^y — 1, 2, 3, 4, 6 — <>':?-0-T-t^/U-^ 
-D-^/Waf 7/— 2, 3, 4, 6 -x h a -D- 

^^/I'nt'^/'i^/Wy^n * K. 2, 3, 4, 6-x h7-0-T-fe=5^/U-j3-D 
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-:/;l^3 t'^y h^^<DwitS.-^^ (Ill) -^^^ti^W^^i^ 

5 (IV) fflv^e>tL^)^^^.^ LTii, 

10 1M2 

15 ;t«> im\t-t V y y ^-i^^ y^'-^ ^^ ^ ^^^-^^ ^^'-^ ^'^^^ 

20 H^IES3ig:&^£^-*3V^Tffl|gi^K^: t-Cfflv^?>i^5*^e^®H{^IE-^^ (II) 
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M 



(V) 



-.XT" 



(VI) 



1^ 




OH 



(VII) 



A) 



512 



D e s s — 

Ma r t i nl^M 




xmc 



(VIII) 
^A) 




(II) 



10 



Y*ij;(JfZ{±i**,?>;0»-:^dSMg B r . MgC K Mg I ttz\tV J^m^ 
Bul5-®5^ (V) -e«$i^5-<:^XT/^■rt m^^^ i huIB-IS^ (V I) 
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^ (VI I) ■^^^ti^it^'^^mm-t^^ti^x^^^, m^^hti^mmtL 

*trlB-iia;iC (VI I) De s s-Ma 

r t i nnm^m^^xmit-r^ztiz.x'omu-is:^ (vi i d t-«$hs 

ib^iJfe)^i!iit1-5-<!::&^X'#So fflv^btl^^^^^ LTH. fiFiJ;t«\ 

BulE-«SS: (VIII) -c«$tL'5{[:^i|^^^0^SISM^^^fe^c:^^v^i^^tfc 
15 (1) ^StiM't'. hy^^/vrs:^, v?^y7°nt°/vai^/vT5:>, M 

t^s^-et-So Sf& (1) {c*5v^T, m\^^hti^mmtLxn. m^\t. Thy 

20 t Y^oyy^s ^{C^'^^^s T-ir K=h!)/K i^ie^^f^/w. '^s.'}- ivs.—y- 
ii^3 o^Fra~i 0rBl-Cfc5)o (2) (I*3V^T, fflVNbttSM^ txft. 
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10 

-r5cir(^j:'9*^^(7>Huis-^^ (II) (Dit^m^Lmm-r^zta^X'^^o 

25 ^■r5^i:;i5-Ct5o 
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. mtifc t h s G L T 2mmmimt:t lt*? , is^^tt 

t h S G L T 2 Sm^f^ffl LtCo 

^fmmm. mmm. f^^m. i^nm. ^^m. mmm. ^m.im. mmm. 
m.mm. %itm. ^^m. ^mim. i^mmM^it'(omm^amamtm'M:fM^ 

25 ^(Dm-^lt. ^Al B^fz'O^iSiO: 0 1 ~3 0 Omg<^^fflX\ -iHl^/ili 
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5 ^nmi 

T^miti-hV^M. (6 0%. 0.. 9 7g), 3- (4 -yn^^t^m^/l^) -1 
-yn/V-zl' (1. 0 g) SlJ^:^v?/V:/n 5 K (0. 69mL) (0^>'-tf 
> (2 .4mL) ^^?^Sr, AOi^igoitT 7 BtrB^f^ L/t. Ml^'tZi^m^s RJtf^ 
10 B''^(ClS?P:iL{kT>^^'>i^;^k^fK (5 0mL) ^M^. ft^^^^V (10 0 
' mL) X-mmLtz, WSIS^tK (4 0mL). ^?P:ftit7K (4 0mL) iCX^^ 
L. 4e/!K6itg?^hy !>A-e^iiLfCc ^^K&JtEETIi* t. ^^^i^y ^'^/i- 
:^7M,^u-7h^yy^- (^tB^jK :--^1^>'/S^^3i^/V'=2 0/1) (e: 
Ti^ML. 4- (3-^>i^/l':^^i^7'n tVU) :/n^^>if> (l. 4 g) 

15 ^mtzc 

'H-NMR (CDCI3) 6 ppm: 

1.85-2.00 (2H. m). 2.60-2.75 (2H, m), 3.47 (2H, t, J=6.2Hz), 4.50 (2H, s). 
■ 7.00-7. To (M/ rn) , 7. 20-7.45 (7H. m) ' ' 

20 2 

4- (4-3i^/V^>i^/l-) -3-b Ka#v-^l.#il^^^^l- 

T7V'=i'>#H^Tl -::^a^-4-:i^^/l'-^>"€>' (0. 4 1mL) Or h 
7t Kn^^V- (1 5mL) -7 St^ilTl. 4 5mo 1 /L(^ t e 

r t-:/f'/vy^!>An-'<yiJ'i'^?S (2. 3mL) tr*P;t/to -7 8'C(w 
25 Tl 05^rBmHi'^. Sf&jS^tl(w4-:!i^/V5/V-3-t Kneriy^S#^^5^ 
(0. 1 8 g) c^x h7t Kn^^^- (5mL) ^?S^JOxf-o 7lcJ^T4 5 
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2 7g) ^ntzo nhixfti?y:^=^^^/^y-^^i^ (o. 2 7g) ^^^y- 

5 (5m.L) {::^/5?L. (0. 0 8mL) io J:t>' 1 0 A;^- 

jJ^>?B* (5 4mg) ^AP;t;^::, 7jc*#ll^T^a(CT 1 8 BtTOJ^t^ Lfcf^, 

V^/U) -3 -t KD:3f'>^S#i?P<^/l' (0. 20g) ^^/te 

10 'H-NMR (CDCI3) 6 ppm: 

1.22 (3H. t. J=7.6Hz), 2.62 (2H, q, J=7.6H2), 3.89 (3H, s). 4.00 (2H, s), 
5.01 (IH, s), 7.05-7.25 (5H, m), 7.47 (IH, d, J=1.6Hz), 7.56 (IH, dd,J=1.6, 
7. 8Hz) 

15 mnms 

3-t Kp^'>-4- (4 -7'n.1^dr->^yv;/V)^S#^^'^/V 

T/i^n'>#SmTl -T';/i^:t^i>-4-yn^-<^-lf> (3. Ig) <Df- 

h'u7y> (7 OmL) ^mi^. - 7 S'CtCT 1 . 4 5mo 1 /L<^ f 

e r r--:/^;i'y ^^7An — 'l^^y^m (l ImL) ^^DP;!^^, - 7 S'CJC 
20 -C5 5>rB'JJ«m^s Sf&}g##»{::4-/1^/l'5/l^-3-t Kn;3r^^^E§igp{^;P 

(0. 89g)(^-rh7t:Ka77>(15mL) ^?^^;ftPx.fc= tIcJ^T 3 0 

25 ^K:-^^1^>/i^i^^^/^=3/l)T♦^II^L, v?7 3i=yu^^'y-/vf^ (0. 
9 9g) ^mzo #bixfci^7i = ;vp«^y-/i'i^ (0. 9 9g) 
(lOmL) jc:^j5?L. 1 o%/N°7-:^'>i^;<7-5}?>*&^ (0. 3 0g) 
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Lfc, M^v-y ;^'5^vu;^^A^D-7 mmmm: ^^"ty/m 

^31^/1^=3/1) T♦i^liL^ 3-t Ki3dfv-4- (4 -7^u;f}^^>-<:/v? 
(0. 5 0g) ^#fco 
5 ^H-NMR (CDCI3) 6 ppm: 

1.02 (3H, t, J=7.4Hz), 1.70-1.85 (2H, m), 3.80-3.95 (5H, m), 3. 97 (2H, s), 
4.99 (IH, s), 6.75-6.90 (2H, ni), 7.05-7.20 (3H, m), 7.47 (IH. d, J=1.5Hz), 
7. 56 (IH, dd. J=l. 5, 7. 8Hz) 

10 ^mu 

3-t Kp=^->-4- [4- (2-b Kp^'>3^'^/i-) ^^v'/v] ^.§.#@g;< 

r/l'=?'>#ffl^T2- (4 -:/cz^73i-/V)^f-/VT/l^=i — /l^ ( 1 . 7g) 
(^x h^t Ko 77> (1 0 OmL) - 7 S'CJCTI . 4 5 m o 1 / 

15 f e r r->^^/H;^li7i.n — °>^>m^il2. 6mL)<^SP;tfc= 

-7 S^Jd-Cl 0 5>Bg^J«|im. Rffi:jS^ifeJC4-*;/W^/V-3-t Kndfv-^ 
S^^^^-'i' (0. 5 0g) (^xh7tKn77^' (lOmL) mUiM:ttz, 

y-zv^^s (0. 2 8g) Sr#fcc # e>*L;rc^^7=c ^/-/l^^^ (0. 2 8 
g) $r^t?y-/v (5mL) }C^I|?L, 1 0%^<7i^^ M.:^-7fi>mM (0. 
14g) ^:?jp;tfcc 7K*#ffl^T^a{CT 1 4^mUP^Ltz1jk. M^^5*L. 

^^>/m&^^/^=\/l) T'ffilSL. 3-tKn#i^-4- [4- (2- 
k Kcrdfi^jc^/v) -<i^i;f/i.] ^S#^^^''^ (0. 2 6g) ^mzo 
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'H-NMR (CDC 1 3) 6 ppm: 

1.37 (IH, t, J=5.9Hz), 2.84 (2H. t, J=6.5H2), 3.75-3.95 (5H, m), 4.01 (2H, 
s). 5.10 (IH. s). 7.05-7.25 (5H, m), 7.47 (IH, d, J=1.6H2). 7.56 (IH. dd. 
J=1.6, 7.8H2) 

5 

2-^>^y;U:^^i^Zfx3^^y^y (0. 2 0g), -l^ (0. 

0 2 6 g). mmA(DB^mRV^TVyi: Vuyyy (imL) X^^V=^^- 

k K (0. 1 6 g) (DT hyi: h'^yy> (2mL) ^W\^M^> ^jfiictS 

o^^mmwvtz. Rj^-ii^'^m^T%y-:^'o}i'?viyv^^/^iojj^{7u-7 v^y 

7^- (^m^ii : 7^ h7t Kn7 7:/) -CffiilJLs v/^^-zv-p^ ^ ^ 
(0. 2 3g) Sr^fco #^i^fei^7 3l^/^;«^y-/^^^^S^3^^y->'^ (3m 
15 L) RXJ^mmm (0. ImL) (c:^li?t. ftfej^fto 1 0 

/^df-^^>=l/l) izxm$LL2- (4 y^^'^yv^iyi^/v) :7Diy-/i' 
(0. 1 0 g) ^ntio 

20 ^H-NMR (CDCI3) 6 ppm: 

0.89 (6H, d, J=6.6Hz), 1.75-1.90 (IH, m), 2.43 (2H, d, J=7.2Hz), 3.97 (2H, 
s), 4. 66 (IH, s), 6.75-6.85 (IH, m), 6.85-6.95 (IH, m), 7.00-7.20 (6H, m) 

25 2- (4->f y7°p^=^-^^>-v^/M ^jy-zu 

4->r y:/^;v'<:^XT/vxt K<7>.ft*p'9 1-4 ->r yyn^^i^^:^XT/i' 
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^H-NMR (CDCI3) 6 ppm: 

1.31 (6H. d, J=6. IHz), 3.93 (2H, s), 4.50 (IH, heptet, J=6. IHz), 4.72 (IH. 
s). 6.75-6.85 (3H, m). 6.85-6.95 (IH, m), 7.05-7.20 (4H, m) 

5 7 

4-^h^i^^^^^>-^> (I. 5 g). iO. 19g), 

mmmoB^mR'd^T'Vvt vu7yi^ (2mL) f)^hi^v:^^-/^pm^m 

10 K (1. 1 g) <7)x h7 t Kn77> (1 5mL) }§^S^^gTt^ 0 
^mW.WLtZo ^^mtT>^=^^J^7i^mm (1 OmD SIJ^tK (2 0mL) 
^m^s g^^cnf^/V (lOOmL) -CattlL^o ttm^iS^* (2 0mL) J^t/ 

i&?p:t:8i7K (2 0mL) ijm^Litc Myi^mm-f' h j^Tn.m^. m&rm 

15 1^^/i^^^^/^=5/l) (CTftl^t^ i^:7:t:^/i^^^^y-;i.f$: (1. 7 g) 
«r»fCo nbtitz'Jyz^^/^p^^y—^^i^ (1. 7g) (2 5m 

L) H:^)^L. (0. 4 2mL) RXJ^mmM(D 1 Q%y<y t:^^ 2>,:^-:^s 

T^t^it/Cc (1 OOmL) ^iO;t. ia?BfiW7l^ (3 0mL) 

20 Rmmikm^ o omD x^m^Ltz, m7\<.m.mi- h v i^i^-r^^t. mi^ 

-'^1^>/SI®^3I5^/^=8/l) {wTifSi^t. 2- (4-:t hdr'>-<>i^/V) 

(0. 8 5 g) «:#fco 
^H-NMR (CDCI3) 6 ppm: 

25 1.39 (3H, t, J=7. IHz). 3.93 (2H. s). 4.00 (2H, q, J=7.1Hz). 4.72 (IH, s). 
6.75-6.85 (3H, m), 6.85-6.95 (IH, m), 7.05-7.20 (4H, m) 
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2- f4- (3-^y/-Y/l^;!>-»->7°g tVl^) 73:7— ;v 

4_ (3 -^>'i;=/V:rdrv^yn tVV) -^xa^^y-^y (3. 2g), -^l*^^ 
^v'^^A (0. 25g). M1:(D3 h7 t Kn7 7^ (1 0. 5m 

5 L) x*)^v=^^-^^p^m^mmLtz: nhtit^rv ^^-^^nmm-mi^2- 

hdri/'> h^i/) '<>'XT/i'-rt K (1. 1 g) (OThy^ Yuyyy (2 
4mL) ^?K^JPX.6 5t:T-2 S^^fH^ifj^LfCo ^SlcW^. gSft^ibT^ 
^:re'A7k^?^ (1 OmL) J^t>*7)< (2 0mL) «rSn^, g^g^ai^/U (100 
mL) T-aUiLfCo tttll?^<lr7K (2 OmL) "BL^M^-kWi^ (2 OmL) T'iJfe 

XMiiL, ^/-/I'f^ (2. 5g) ^#;^o ^btLfcv'^j.ri/l- 

(2. 5 g) (4 2mL) i^^l5?L, 1 0% 

oX>-yv($: (1. 6g) ^#f:io #5>i^f-7 3l-/^7'p^^V -/w^ (1. 6 
g) ^m\L:^^i-'^ (2 9mL) M^IL. 4- (v?p<^/VT5y) flJi^y 

(0. 0 6 9 g). Y33L=^;vr ^y {I . OmL) R-j-^y^^ )^ io. 

20 7 9mL) %JD;t. ^ST? 3^F«mi* L fCo Sf&?S^2^(-S^i?^^^l- (10 0 
mL) jS^t/^Tk (3 OmL) SriPx.WSI^^5^Si LfCo ttffi?S^^^:t^7K (3 
OmL) T^^L. «S7Kfif!ia^'^M) ^^-^--C^ltm, ^^^J^ET@*Lfc, ^ 

= 2 0/1) iwT^t®!L. 3i7.7'/^i^ (2. 2g) ^#:to #bi^fc^;^x/^ 
25 <^ (2. 2g). p- h/Viy;^>'>;i^y^-7Kfpi^ (0. 2lg)Z^I/^^/- 
/l- (2 8mL) c^g^ife>^^Ja-C2 4^raitJ42Lfco SfS2i^«^S:i^ffT«^ 
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ai^/l.= 5/l) {CTiffiSS!L. 2- (4- (3-^^>/^/U;^=3ri/7'D tVU) 

7a /-/W (1. 8g) ^#feo 
*H-NMR (CDC 1 3) 6 p p m : 

2.00-2.15 (2H, m), 2.70-2.80 (2H, m), 3.96(2H, s). 4.33 (2H, t, J=6.5Hz), 
5 4.74 (IH, brs). 6.75-6.85 (IH, m). 6.85-6.95 (IH, m), 7.05-7.20 (6H. m), 
7.35-7.50 (2H. m), 7.50-7.65 (IH, m), 8.00-8.10 (2H, m) 

2- [4- (2-^>yV/U:^=^-->^^/l^) ^>-v'/l^3 73^7— /l^ 
10 4- (3 -'<i^v^/V:^^v^7°D tVl^) y^P^'<>'-^ya>ftt>'9J::4- (2- 

'H-NMR (CDC 1 3) 6 ppm: 

3.04 (2H. t, J=7. IHz). 3.98 (2H, s), 4.51 (2H. t, J=7. IHz). 4.66 (IH. s). 

15 6.75-6.85 (IH, m), 6.85-6.95 (IH, m), 7.05-7.25 (6H, m), 7.35-7.50 (2H, 
m), 7.50-7.60 (IH, m), 7.95-8.05 (2H, m) 

10 

20 Tk^fty f-[>AT/1^5:-[>A (95mg) x/l' (lOmL) 

4- {A-=^'}-)V^^^^j)V) -3-t Kndf<>^,|,§^pj^/v (0. 

2 7g) (5mL) ^?^Sr7K?^TJP;tfCo 4 5^PBmilRjl 

JitLfc^, »T7K (0. ImL). 1 5%7K:i?{k-f MJ ^^ATKi^^g (0. 1 m 

L). * (0. 3inL) owiicKj&s-^iifetciip^fee ^?a{cT 5 ^^rami^m, 
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Kt. iS7c(^ (0. 2 2g) $r#fCo #fei^fcJl5cft: (0. 2 2g) 
tKn77> (2mL) (Jl^ftl.L, l^g^f^/U (2mL) *3 ;^ 
Mb-r-r):a-=35^v^K (2 4mg) SrJP;^. SO.'CICITI ^^^W^\.fz., Sf&S 

jc^/i^=3/l) -Ci|t$!lL, 5-7ir h^i/^^>'i^-2- (4 -^^>'i'-<>i^ 

(0. 2 1 g) ^#feo 
^H-NMR (CDCI3) 6 ppm: 

1.21 (3H, t, J=7.6Hz), 2.09 (3H, s), 2.61 (2H, q, J=7.6Hz), 3.95 (2H, s), 
10 4.74 (IH. s). 5.03 (2H, s), 6.80 (IH. d, J=1.3Hz), 6.80-6.90 (IH, 
m), 7. 05-7. 20 (5H, m) 

1 1 

15 4- (4-3L^/V-<>i^/l<') -3 -t Kndfe^$l,#^;?<^/K7)ftiP'9l::3 
-t (4--7°n/}fdE^t^'<>s;;W) $i.§^;'«^/^^ffiV^T, # 

'H-NMR (CDCI3) 6 ppm: 

1.02 (3H, t, J=7.4Hz), 1.70-1.85 (2H, m), 2.09 (3H, s), 3.88 (2H, t. J=6.6Hz). 
20 3.91 (2H. s), 5.02 (2H, s), 5.28 (IH. s), 6.70-6.90 (4H, m), 7.00-7.20 (3H, 
m) 

##0*] 1 2 

2- C4- (2-Tir ^'✓i^/l^] - 5 -T-fc '^/l^^a: 

25 

4- (4-3i^/V^Vv?/V) -3-t Kn3fi/^S#®5^^>'l'«Ofti3«!){C3 
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-t [4- (2-t Kn^->^^/V) ^^v^/W] ^S^®!^'^^ 

'H-NMR (CDCI3) 6 ppm: 

2.03 (3H. s), 2.09 (3H, s), 2.90 (2H, t, J=7. IHz), 3.96 (2H. s), 4.25 (2H. 
5 t, J=7. IH2), 4.82 (IH, s), 5.03 (2H, s), 6.80 (lH, .d, J=1.5Hz). 6.87(1H, 
dd, J=l. 5, 7. 7Hz), 7. 05-7. 20 (5H, m) 

##fi»J 1 3 

2- (4 -3i'^;Wf-:^-^>v=/U) 7 
10 1 (1.1 g), ^Jg^^^4-->!>^ (0. 

1 2 g). Miiic03e7|istJ?r h7t Kn77> (5mL) j;l9^y^-t-;v 

^VXT/l^xt K (0. 5 6 g) cox h-7 t Kn^y:/ (1 2mL) ^^^1)0 

15 (5mL) RX^^ (2 0mL) $riD;t. S^^^^^l^ (8 0mL) -CttlliLfco 
ttffifS^^ (2 0mL) RXim^±^A^ (2 0mL) TiSfe^L. h 

/upc y — (0. 9 1 g) ^mz, nhixtz'Jy ^ y -fvw- (o. 

20 9 0 g) ^mt:^^\^> (1 5mL) (C^«?L, De s s-Ma r t i n^M 
(1. 1, l-hVT±h^i^-l, l-i^tKn-i, 2-^>X^^K^ 

y-/v-3 (iH) (1. 5g) ^Aq^, 2 5t:{::T2 e^F^^Mi^lityh, 

(7 5mL) RU^lmo 1 /LcDTici^fbi- 

!>i>.*^if^ (somL) ^M^mL<mw'^. ^mm=k^MLtz, ^mm=ki 

25 mo lXL<D7i^mti-h])^J^:^^m (SOmL). tK (SOmLXSIil) RXJ^ 

i&^:t^7K (somL) T^?^L. il7K^iit®•^^y [>A-eKj<i^, mm^mm 
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>/'g^®fa:^/V= 1 S/l-S./l) irXiftSSit. (0. 82g) ^ 

nft^ nhtltz^hl^i^ iO. 8 1g)s p- h/W3:y;^/Uj}>i^^— ;dcfpi^ (0. 
lOg) St/P*^/-/^ (l4mL) <Dm^^^6 0'C-^4mN\tmLfto M 

5 ^yy^- (^ffl^i^ : 1 5/1) CiT^tS^tL. 
WiWio. 6 9g) ^mtLo mhiit-mmw- {0 . esg) ^T^h^t kd 

(1 ImL) {::^«?U hUaif^/VT^i^ (0. 4 1mL)&t;f^nn 
^K^'^/W (0. 2 2mL) ^JP^, 2 StJ-Cl B#raiti«|iLfCo 
^;vr$> (0. 1 1 mL) St/i?nn^^;>{^/V (0. OeimD^iDX.. 
10 3 0^F«1Jtif ^i&ig^i^^^JlL, 5M^^^flETIi«SLfc. ^S^xh 
7l:Kn77:^ (l4mL) ^IJ^tK (7mL) i::^A?L. TK^^b'i^ C'^^M^ y 
!>A (0. 4 0g) SriPX.. 2 S'CTyB^FBmi^tfe. lmol/L(D^®! (l 
5mL) ^ffiTt, (7 5mL) -CtttBLfco ttHJ^i^^TK (2 0m 

L). ISfnfiWTK (2 0mL) Rnmn^^ii^ (2 0mL) -Cj^T^t, ^tIcS^^ 

(4-if^/l'f^;*-'<;^i^/l') (0. 6 2g) ^%1t^ 

'H-NMR (CDC 1 3) 6 ppm: 

1.29 (3H, t, J=7. 3Hz), 2.90 (2H, q, J=7. 3Hz), 3.96 (2H, s). 4.62 (IH, s), 
20 6.75-6.80 (IH, m), 6.85-6.95 (IH, m), 7. 05-7. 20 (4H, m). 7. 20-7.30 (2H, 
m) 

1 4 

2- (4-^ 2. 3. 4. 6— rh7-0-7-& 

25 ^/i^- 8 - D - ^7 y K 

2- (4-pt h:3{^'>-<>-:^/W) 7iy-/V(4 6mg) t2, 3, 4, 6- 
■r h7-0-Tir^/V- 1 -O- hy rJ'nnr-fe 5 /V- a -D- 
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af^y— (0. 13g) (Omt^^'^l^y (2mL) ^iStlCl, H75"fb*5^ 

(0. 0 3 3mL) ^APxMl-T 1 ^r^lMJ^^tfCo 

J^:^ft:P<^^» {-TISIUL. 2- (4-p< h^i^-<>v?-'V) 731=/^ 2, 
5 3, 4, 6-x h7-0-T-fe^/>-/3-D-^/l^=f i^K (0. 1 1 g) 

^H-NMR (CDCI3) 6 ppm: 

1.91 (3H. s). 2.03 (3H, s), 2.05 (3H, s), 2.08 (3H. s), 3.77 (3H, s), 
3.80-3.95 (3H, m), 4.17 (IH, dd, J=2. 5. 12.2Hz), 4.29 (IH. dd. J=5. 5, 
10 12.2Hz), 5.11 (IH, d, J=7.5Hz), 5.10-5.25 (IH, m), 5.25-5.40 (2H,. m), 
6.75-6.85 (2H, m), 6.95-7.10 (5H, m), 7.10-7.25 (IH, m) 

m^m 1 5 

2- (4 -y f-/i-'^:>^v'/v) y:jL=^/i^ 2. 3. 4. 6-T yy-o-T±=^ 
15 /I— fl - D - y -> K 

2- (4-^ K^i^^>'i^/^) 73iy-/K7)fti?'?i:i2- {4-/'^/^^> 

'H-NMR (CDCT3) r ppm: 

1.89 (3H. s), 2.03 (3H, s), 2.05 (3H, s), 2.07 (3H, s), 2.30 (3H, s), 
20 3.80-3.95 (3H, m), 4.17 (IH, dd, J=2. 5. 12.3Hz), 4.28 (IH, dd, J=5. 5, 
12.3Hz), 5.11 (IH, d, J=7.5Hz), 5.10-5.25 (IH, m), 5.25-5.40 (2H, m), 
6.90-7.20 (8H, m) 

0nm 1 6 

25 2- (4 -^^f-z^^^^jy/l^) yzs-^}\^ 2. 3. 4. 6 -X h^-O-Tirf^ 

/V- g - D - t°7 y K 
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^H-NMR (CDCI3) 6 ppm: 

1.20 (3H, t, J=7.6Hz), 1.87 (3H, s), 2.03 (3H, s), 2.05 (3H, s), 2.08 (3H, 
5 s). 2.60 (2H, q. J=7.6Hz), 3.80-4.00 (3H, m), 4.18 (IH, dd, J=2. 3, 12.2Hz), 
4.28 (IH, dd. J=5.4, 12.2Hz), 5.11 (IH, d, J=7.5Hz). 5.10-5.25 (IH, m), 
5,25-5.40 (2H, m), 6.90-7.25 (8H, m) 

1 7 

10 2- (4 y:/^/l^^>i^>>t^) 73: = ;> 2. 3. 4. 6-x^7-0-T 

15 ^H-NMR (CDCI3) 6 ppm: 

0.88 (6H, d, J=6.6Hz), 1.75-1.90 (IH, m), 1.87 (3H, s), 2.03 (3H. s), 2.05 
(3H, s), 2.08 (3H, s), 2.42 (2H. d. J=7.2Hz), 3.80-3.95 (3H, m) , 4.18 (IH, 
dd. J-2.4. 12.3Hz). 4.29 (IH. dd, J=5. 5. 12.3Hz), 5.11 (IH, d, J=7.6Hz), 
5.10-5.25 (IH, m). 5.25-5.40 (2H. m), 6.90-7.25 (8H, m) 

20 

##0iJ 18 

2- (4-3^ 2. 3. 4. 6-T- K-7-0~Tir 

6-D — ^/v=if 7^ '>K 

25 >iyfv) 7 3ly-/^S:fflv^T. ##CFJ 1 4 t |^1i©;^iiT^fE(b^i|^^-a-fieL 
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*H-NMR (CDCI3) 6 ppm: 

1.39 (3H. t. J=7.0Hz), 1.91 (3H, s). 2.03 (3H, s). 2.05 (3H, s), 2.07 (3H, 
s), 3.80-3.95 (3H, m), 3. 99 (2H. q. J=7.0Hz), 4.18 (IH, dd. J=2. 5, 12. 3Hz) . 
4.28 (IH, dd. J=5.6, 12.3Hz), 5. 10 (IH, d. J=7.7Hz), 5.15-5:25 (IH, n). 
5 5.25-5.40 (2H, nO. 6.75-6.85 (2H, m). 6.95-7.10 (5H, m). 7.10-7.20 (IH, 
m) 

#%6^J 1 9 

2- (4-^ -y^^yf-^jy^yiy^^) 2. 3.. 4. 6-Th7-0 

10 -T-ir^/i^-S-D-^/l^=Jt°7/'>K 

2- (4-p« h^v'^Vv?/^) 7 3c/-/KDftt»t) (C:2- (4-^y7'n5j< 

'H-NMR (CDCI3) 6 ppm: 
15 1.30 (6H, d. J=6.0Hz). 1.90 (3H. s), 2.03 (3H. s), 2.05 (3H, s). 2.08 (3H, 

s). 3.80-3.90 (3H, m). 4.18 (IH, dd, J=2. 3, 12.3Hz). 4. 28 (IH, dd, J=5. 5, 

12.3Hz), 4.48 (IH, heptet, J=6.0Hz), 5.10 (IH, d, J=7.7Hz), 5.10-5.25 (IH, 
m) , 5. 25-5.40 (2H; m) , K 70-=6".-85 (2H," m) ,"6. 90-7. 10 tSHrm) , 7.10=7-. 20 -(TH; 

nO 

20 

#%0I|2O 

5 -Tir '^/t^- 2 - (A-^'^fl^^yi^^^) y 2. 3. 4. 

^-'TV7-0-r-^'i-'\'-B-'0-{r)\'^y^y J-yY 

2- (4-;^ h^rv'^^'i^/U) 731 / — /KDftt) !3 t:i 5 -Tt h^v'^ f^/V 
25 -2- (4-:3i^/U^>i^/l')73:/— /^t^fflV^-C, #%«FiJl 4 irl^^O:^^-^ 
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'H-NMR (CDCI3) 6 ppm: 

1.20 (3H. t, J=7.6Hz). 1.88 (3H, s), 2.02 (3H, s), 2.05 (3H, s). 2.07 (3H. 
s). 2.09 (3H, s). 2.60 (2H. q, J=7.6Hz), 3.80-3.95 (3H, in), 4.20 (IH, dd. 
J=2.4, 12.3Hz), 4.27 (IH, dd, J=5. 3, 12.3Hz). 5.00-5.10 (2H, m), 5.13 (IH. 
5 d, J=7. 4Hz), 5.15-5.40 (3H. m). 6.95-7.15 (7H, m) 

2 1 

5-Tir h=^i/;;<^/u- 2- (4 2. 3. 
4. 6-7" h7-0-r-fe'^/V^-fl-D-:?^/V='t:°7y '>K 

-2- (4-7°p^^v^'<vv?/u)7 3iy-;v^ffl^^T. 0^^m 1 4 tm^<o:^ 

^H-NMR (CDCI3) 6 ppm: 

1.01 (3H, t, J=7.4Hz), 1.70-1.85 (2H, m), 1.92 (3H, s), 2.03 (3H, s), 2.05 
15 (3H, s), 2.07 (3H, s), 2.09 (3H, s), 3.80-3.95 (5H, m), 4.20 (IH, dd, J=2. 4, 
12. 3Hz). 4.27 (IH. dd, J=5. 3, 12.3Hz), 5.00-5.10 (2H, m), 5.12 (IH, d, 
J=7.4Hz), 5.15-5.40 (3H, m), 6.75-6.85 (2H, m), 6.95-7.10 (5H, m) 

2 2 

20 2- [4- (2-7-fe h^-^J^'^^W ^>v^/V) -5 -T-^ 

= 2. 3. 4. 6— r h^-O-T-^^/V-fl-D-^/VJf^/i^K 
2- (4 K^v^^i^v^/i^) 7:ty-/K^{tt>'9{' 2- [4- (2-T-fe 

25 'H-NMR (CDC 1 3) 6 ppm: 

1.89 (3H, s), 2.03 (3H, s), 2.03 (3H, s), 2.05 (3H. s), 2.07 (3H, s), 2.09 
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(3H, s), 2.88 (2H, t, J=7. IHz), 3.85-3.95 (3H, m), 4.15-4.35 (4H, m), 
5.00-5.10 (2H. m). 5.13 (IH. d. J=7.5Hz). 5.15-5.40 (3H, m), 6. 95-7. 15 (7H. 
. m) 

5 ■ Mm I 

2- {4-^ h^i^^^i^f^) 2, 3, 4, 6— rK^-O-T 

-fef^/V- /3 -D-^^/V3 t'^y i^K (0. 1 1 g) (D/^y—/^ (4mL) ^ 
•:^hye^i>>^ h^ixK (2 8%p«^y--'V'^l^, 0. 1 2mL) ^*P;t> 

n-rh^^77^- (^W^i^£::tefbP<^^>'/;^i5'y-^^=l 0/1) X-!»SS[ 
Lx 2- (4--^ h^'>'<Vi^/l') = j5 -D- ^^^^3 t°7 ^ K (6 
5mg) $:#fco 

'H-NMR (CD3OD) 6 ppm: 
15 3.35-3.55 (4H, m), 3.69 (IH. dd. J=5. 1, 12.1Hz), 3.73 (3H, s), 3.80-4.00 
(2H, m). 4.03 (IH. d, J=15. IHz), 4.91 (IH, d. J=7.4Hz), 6.75-6.85 (2H,m). 
6.85-6.95 (IH, m)., 6.95-7.10 (IH, m), 7.10-7.20 (4H, nO 



Mmm2 

20 2- (4-.?^^/V^:^i^/V) g-D-://W3l:°7yi<K 

2- (4-^ h^V^V-i^/^) 2, 3, 4, e-T'fy-O-T 

■fe-^;V-3-D-//v=it°7/VK<^nt?>9(C2- (4-Xf^/V^Vv?/V) 7 
2, 3, 4, 6— r h7-0-T-fe^/V'-^-D-^^/^='f i^K 

25 *H-NMR (CD3OD) 6 ppm: 

2.27 (3H. s), 3.35-3.55 (4H, m), 3.69 (IH, dd, J=5. 2, 12.0Hz), 3.80-3.90 
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(IH, m), 3.94 (IH. d. J=15.0Hz). 4.05 (IH. d, J=15.0Hz). 4.85-4.95 (IH, 
m), 6.85-6.95 (IH, m), 6.95-7.20 (7H, m) 

mmm 3 

5 2- (4 -J^^/W^yj^/l^) 73^=/W fl-D-;/;U=it:°7/'>K 

2- (4-;« h^i^^^^i^/l') ^ccs/V 2, 3, 4,, 6— rh7-0-T 

■fe^;l'-0-D-r/^=i t°7/->K(7){tt>9{C2- (4 -a^^/l'^yt^/l') 7 
2, 3, 4, 6-X h7-0-T-fe-^/V-^ -D-i//V=i t°7y V K 

10 ^H-NMR (CD3OD) 6 ppm: 

1.15-1.25 (3H, ro), 2. 50-2.65 (2H, m), 3.35-3.55 (4H, m), 3.65-3.75 (IH.m). 
3.80-4.00 (2H. m), 4.06 (IH, d, J=14.9Hz), 4.85-5.00 (IH, m), 6.85-7.00 
(IH. m), 7.00-7.20 (7H, m) 

15 ^mm 4 

2- (4-:^ 7zxi=^/V 2, 3, 4, 6-xb7-0-T 

ir5^;v- 13 - D- t'y y V K<^ft^ 9 (w 2 - ( 4 y i^^'^/v^^i^/O 

2, 3, 4, 6-T h^-O-T-fe^/V- 3-D-://V3f7/i^ 

20 K^fflv^T. mmm i i: mm<D:^i&x-mmit'^m^^^Ltzo 

'H-NMR (CD3OD) 6 ppm: 

0.80-0.95 (6H, m), 1.70-1.90 (IH^ m). 2.41 (2H, d, J=7. IHz), 3.30-3.55 (4H. 
nO, 3.60-3.75 (IH, m), 3.80-3.95 (IH, m), 3.95 (IH, d, J=15.0Hz), 4.06 (IH, 
d, J=15.0Hz), 4.85-4.95 (IH, m). 6.80-7.20 (8H, m) 

25 

mmm 5 
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2- (4 h^v"<>i^/^) ^ai^/l' 2, 3, 4, 6-xh7-0-T 
2, 3, 4, 6-X h^-O-T-t^/U-^-D-^/Usf^y 
'H-NMR (CD3OD) 6 ppm: 

1.35 (3H. t, J=6.8Hz), 3.35-3.55 (4H, in). 3.60-3.75 (IH, m), 3.80-4.10 (5H, 
o). 4.90 (IH. d, J=7. IHz). 6.70-6.85 (2H. m), 6.85-6.95 (IH, m), 7.00- 
7.20 (5H, m) 

10 

2- (4 y7°p^j{^->^>e^/V) 731:^/1^ 13 -D-://>=ifc°7y 

2- (4-y ^ai^/V 2, 3, 4, 6--7-K5-0-T 

15 i^>'l') yoLZ^/l^ 2, 3, 4, 6— r h^-O-T-fe^/V-^-D-^^/l'^t' 
'H-NMR (CD3OD) 6 ppm: 

1.27 (6H, d, J=6.0Hz) , '3. 3'5-3. 55 (4H, m)", 3. 69 "(IH, dd^ J=5. 4, 12. IHz) .'S. 88 
(IH. dd, J=2.0. 12. IHz). 3.91 (IH, d, J=15.0H2), 4.02 (IH, d, J=15.0Hz), 
20 4.51 (IH, heptet, J=6.0Hz). 4.91 (IH, d, J=7.7Hz), 6.70-6.85 (2H, m), 
6.85-6.95 (IH, m), 7.00-7.10 (IH, m), 7.10-7.20 (4H, m) 

Mi&m 7 
25 ^/W=it°-7y 

2- (4-y l^^i^^yi^/^) ^i^/t- 2, 3, 4, d-y" hy-O-T 
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(4--7'n;K^i/^:^i^/l') 2, 3, 4, 6 — h^-O-Tir^ 

5 'H-NMR (CD3OD) 6 ppm: 

1.02 (3H, t. J=7.4Hz). 1. 70-1.85 (2H, m), 3.30-3.55 (4H, m). 3.65-3.75 (IH, 
m), 3.80-3.95 (4H, m), 4.00 (IH, d, J=15.0Hz). 4.54 (2H, s). 4.93 (IH, d, 
J=7.4Hz), 6.70-6.85 (2H, m), 6.85-6.95 (IH, m). 7.02 (IH, d, J=7.7Hz), 
7.05-7.20 (3H, m) 

10 

mmms 

2- (4-/ ^=3pi^'<i^i^/^) 2, 3, 4, 6— rh7-0-T 

(4 2, 3, 4, 6 -"T ^ 7 -O-Tirf^/V- 
^H-NMR (CD3OD) 6 ppm: 
20 1.19 (3H, t, J=7.6Hz), 2.57 (2H, q, J=7.6Hz), 3.30-3.55 (4H, m). 3.65- 
3.75 (IH, m), 3.85-4.00 (2H, m), 4.04 (IH, d, J=15.0Hz), 4.54 (2H, s), 4.93 
(IH, d, J=7.4Hz), 6.85-6.95 (IH, m), 7.02 (IH, d, J=7.7Hz), 7.06 (2H,d, 
J=8. IHz), 7.10-7.20 (3H, m) 

25 9 

2- [4- (2-t Kn ^^i^/V] -5 -t Kn:3^'>^^/V73c 
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2- (4-/ h^iy'^yi^^^) 7x = /W 2, 3, 4, 6-Th7-0-T 

^>v?/W3 -5-T± h^v'^^/l'^ai^/U 2, 3, 4, 6-7"h7 

5 -C^I2lb^#»^^figLfc= 

^H-NMR (CD3OD) 6 ppm: 

2.76 (2H, t, J=7.1Hz), 3.30-3.55 (4H. m), 3.60-3.75 (3H, m), 3.85-4.00 (2H, 
m). 4.05 (IH, d. J=14.6Hz). 4.54 (2H. s), 4.92 (IH, d. J=7.2Hz), 6.85- 
6.95 (IH, m), 7.03 (IH, d, J=7. 9Hz), 7.09 (2H, d, J=7.8Hz), 7. 10-7. 20 (3H, 
10 m) 

mmm i o 

.15 2- [4- (2-^^^y^/V:t^i/^^/^) ^y'yJ^) y^^J—iV (0. 4 
9g)STJ^l, 2, 3, 4, 6-^>'^'-0-T-fe^/l'-^-D-^^/l'=3 1°7 
y-;^ (1. 7 g) Oh/V3i> (5. 2mL) RU^^-ft > (2. 2mL) 

5t:T8NFr«M#Lfco Sf&Zg^tlld@^^^^/l- (7 0mL) ^rlS^SW^ (2 ' 
20 5mL) ^IS^TL. ^^M^:5>^LfCo -^Wm^mx^W^ (2 5mL) T'Sc# 

(5mL) h7fc Kn^^i^ (2. 5 mL) J;i^«¥L, h y h 

dp-i^K (2 8%;^ ^y-zV^^S. 0. 14mL) ^Sr^JP^s 2 S'tC'Cl 2. 5B# 

rs^JtM^tfCo s:f^;}g^^^^wg^i?^^z^ (7 5mL) irTic (2 0mL) ^is^tl. 

25 *^f^5^©tfCo WMP^iafP:t:^7K (2 0mL) T-^^L. ^tKBS^:^ f 
y !?AT-^iim^ ^^S£€r«JETe*Lfco ^ffiSr/^y-zV (7. 5mL) 
^/l?L. :^hy "^i^pt h^i/K (2 8%^^y-;U'^M. 0.0 8 SmL) ^ 
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y^- mm^m : mt^^'^i^^'/ 1^ y -^^^^ 4/ 1) i^xmnLtzc 

H/-c@^*:|r':^^^^^^— r/t-T-Sfe^'^. mS-JtmL. 2- [4- (2-fcK 
5 Ddfi/ai^/l^) ^ai^/W ^-D-^/l^=it°7/->K (0. 4 7g) 

^H-NMR (CD3OD) 6 ppm: 

2.76 (2H, t, J=7. IHz), 3.35-3.55 (4H, m), 3.65-3.75 (3H, m), 3.88 (IH, dd, 
J=1.8. 11.8Hz). 3.95 (IH, d, J=15.2Hz), 4.07 (IH, d, J=15.2Hz), 4.90(1H, 
10 d, J=7. 4Hz), 6.85-6:95 (IH, m), 7.00-7.20 (7H, m) 

^mm 11 

2- f4- (3- 1 .KP=¥->7°Pt:Vv) y3^=-fV 6-d-:/;Vj 

15 2^ [4- (2-^:/y^/V':^^v'3i^;l') ^^-v^/V] 7^/— /VOft^O 

{c:2- [4- (3 -^:/'/^/^;i-=^v'7°n fcvv) /w^ffiv^ 

'H-NMR (CD3OD) 6 ppm: 

1.70-1.85 (2H, m), 2.55-2.65 (2H, m), 3.30-3.60 (6H, m), 3.69 (IH, dd. J=5. 2. 
20 11.9Hz), 3.88 (IH. dd, J=2.0, 11.9Hz). 3.95 (IH, d, J=15. IHz), 4.06 (IH, 
d, J=15. IHz), 4.90 (IH, d, J=7.3Hz). 6.85-6.95 (IH, m), 7. 00-7. 20 (7H, m) 

w&m 1 2 

2- (4-3cf-/l-^:^-<>v^/V) yg^^'^ fi-D-^/l^Jt°7y i^K 
25 2- (4-3:^/V^;d-^yi^/V) yzcZ-A^iO. 5 1g)S.I/l, 2, 3, 
4, 6-^>^'-0-Tir^/v-e-D-^^;v=if 7/— (2. 4g) b 
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/Wii^ (6. 3mL) STJ^iifkpJ^uy (2. 7mL) ^mz, =,7 

(0. 7 8mL) ^Mtl. 9 BtPa^jsji Lfc= 

W.Z^'^^m\ZJmi^'^'^ (7 0mL) hm^W^-^ (2 5mL) ^Jbfl^WSIl- 
^SriJ-liLfr, *M^^I&fP:ftli;k (2 5mL) T'gfer^L. miH^imct Y 
5 T-f£M'^, ^j^^i^Tlg^LfCo aS^;«^y->'l' (10. 5m L) {C^fl? 
L. i^hy "^A^ h^>>K (2 8%7f jJ'/-/!^^^, 0. OSiriL) ^rJD^. 
2 5'CT-l 8B#^}t^LfCc 5J^?g^!fe(^f^St^f^/W (75m L) bit^ (20 
mL) ^:?JP;t. W^«%5^*Lfc. ^M^IS?P^^* (2 0mL) T'gfe^U, 
^i7KSit^-:M-IJ !>AT'^jt'^, ^^K^i^JETSi L^i= ^S^t^y ;^'irVv;«;7 
10 A^n-7h^77>r- (^tU^^K:^^l:^^^>/p«^/-/l'=l 0/1) {I 

2- (4 yoLzr-iV /3 -D- ://W=i / v" K (0. 
5 1 g ) 

15 *H-NMR (CD3OD) 6 ppm: 

1.24 (3H, t, J=7.3Hz), 2.88 (2H, q, J=7. 3Hz), 3.35-3.55 (4H, m), 3.69 (IH, 
dd, J=5.0, 12. 2Hz). 3.88 (IH, dd. J=2. 0. 12. 2Hz). 3.95 (IH, d, J=15. IHz), 
4.08 (IH.d. J=15.1Hz), 4.91 (IH, d. J=7.3Hz), 6. 85-7. 00 (IH. m), 7. 00-7, 10 
(IH. m). 7.10-7.30 (6H, m) 

20 

t h s G L T 2 mmm^mmm:.'^. 

1) t hSGLT2^^7"7^5 K^^^-Of^Si 
SUPERSCRIPT Preamplification Syste 
25 m (G i b c o-BRL : L I FE T E CHNO LOG I E SM) arfflVNT. 
t h'JflBRSJiSO total RNA (O r i g e n eSi) ^Hr^) rfd l^-f 
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iacO:ty l^^'^^KO 7 0 2 FSIJ^O 7 1 2 R^Zfy^ Pf 

u DNA Polymerase (Stratagene ^fflV^^tP 
CRK*£^|CJ:'P t hSGLT2^='-Kl-5DNAif;T-^li*Stfi. 
5 y5:DNA»f>i-«r^''3-->^ffl^^^-pCR-B lunt (Invitro 
genM) hoSf|S1lv£{wt^v^7Wy-i^3i^Lfcc ^^*{-«t O:^!! 

SHE 1 0 1 =>yfx^ hir/i- (tt) ii) \m?^Litm. mw^tm 

10 IS<03i-U =''5?^ W-^e-^K, 0 7 1 4 F^SitJ^O 7 1 SRilrT'y-r-^-t LTffl 
V^, Pfu DNA Polymerase (Stratagen e tt®!) ^ 
fflV^fcPCRSf£;(-J;^ t h SGLT 2^3- K-r5DNA{^>T-^lititfco 
ii*i^tLfcDNAl«f>i'^SfJPB^3^Xh o I RXIH i n d I I I XmitLtzWis 
Wizard Purification System(Promega$S) 

DNA3 . 1 (-) My c /H i s - A (I n v i t r o g e nW O^Tf^-f 

mwm m) u) i^mxLtzm. mn^^w^ryi^'i^v > i o o ^ g/m 

20 WltiSlLs — P c DNA3. 1 (-) My c /H i s - A(D-r/U^^ n 

-:^y^lfI5&{C#A$ixfeDNAE^)t<^i^Sia^J^!H-<fco We 1 1 s hl^X 
^n^^tlfzt hSGLT2 (Am. J. Physi. ol., Vol. 263, 
pp.4 5 9-4 6 5 (1 9 9 2)) IC^L. CKDj? P ->'tt 1 ii£<^g^ (4 
3 3#@<JD^yD>ri^^^'^ = -Ki-5ATCdSGTC{CftJfe) ^^LX^^tZo 

25 :L(Dm^4 3 3SS<^^S(^^ Va^i^>'^5^^y^^-®^^^^^5'^-'-^^^^-- 
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ia^?lJ#^l ATGGAGGAGCACACAGAGGC 
i£?IJ#-^2 GGCATAGAAGCCCCAGAGGA 
iB?IJS-§-3 AACCTCGAGATGGAGGAGCACACAGAGGC 
5 S2^J#-§-4 AACAAGCTTGGCATAGAAGCCCCAGAGGA 
KLGPEQKL I S E E D L N S A VDHHHHHH 

t hSGLT2^a^^7^5 KKL2 9 «rl;^^?Lfel- J: 19 C O S - 7 « 
(RIKEN CELL BANK R C B 0 5 3 9 ) {CJg^A Lfc= 1;^^7L 
10 &Jii^->'/NVHh- II (Bio-Rad Laboratories 15)^ 
fflV^, OPTI-MEM I^flS (G i b c o-BRL : L I FE TECH 
NOLOG I ESS!^) 5 0 0m HZ.MLCO S - 7 mil&2 X 10®{®^KL29 
20Mg^'^tfO. 4 c m^zL^j/ hrtX-O. 2 9 0 k V, 9 7 5 m F(^^{t 

15 JtUlmLOOPT I -MEM I it^^AP;t^?S Lfc, CKDSSBIiSM?^^ 9 
6 hOl I?3i/U^r>^i9 1 2 5 iu L-fo^atL^Co 3 7^:, 5%C 

(D^ii^T-mmmLtz'^. i o%^i^^iTskm (E.ytmm m) m). lo 

0 u n i t~s 7m L'<=^'> ]) y G-f h V b A (G i b c o - B R L : L I F E 
TECHNOLOG I ES$!i), 1 0 0 m g/mL5ii®|P?. h 1^7° h-v^T (G 
20 i b c o-BRL : L I FE T E CHNO L OG I E S$8) ^-g^tf DMEM 
Jgffi (Gibco-BRL:LIFE TECHNO LOGIES^) lrll> 
3:/Wfcfc«3 12 5m L-roJD;tfco §i B *-CJ#* t p« ^/V- a -D-^/l^n t° 

3 ) a - D - f7 y m 0 i^^Pfl^fE&^tOSH^ 

25 t hSGLT2-jgi4|g^COS-7m(Di§^trl^*L. 1 

itl^gfflJiai?^ (14 0 mM:^fb^ V 2 mMi^^l:;^? y !> A, 1 mM:^^^;^ 
/I'U^M,, ImUmt'^^^-y'^J^. 10mM2- 14- ( 2 - t Kn dp i^rc 
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'^jV) - 1 -t'^^v^^^/i'] SmMhU;^ (t Kn^i^^ 

O^rs^l^^LfCo fitjiiJLfifflMll^lrl^^t. ^^|5]-1gM^2 0 0 M L^JP;t, 
3 7t:T-l O^r^^H^aLl^Co K^fb^ii^^-a tf © "9 iiA^^ffl^m (1 4 OmM 
5 ^{b-:M- y ^>-^> 2mM^{b;*y 1 mMJt^b;<7^^i^!>•^^ 1 mMilL{t^ 

if^'y^J^, 5mMp«f'/l'-a-D-//l'3f 7yi^K> 10mM2- [4- 
(2- t Kn:ar>>3:'^/V) - 1 - 1''^^ v^— ^^>';^/l'^i^K, 5 mM h 
y ;^ (k Ka=¥i^/^/V) r $y^t?>^^t?li?ll?gpH7. 4) 5 2 5 /zL 
Id 7 m LOpf^/l'-a-D- (U- 1 4 C) ^/^^M'y K (Ame r s h 
10 am Pharmacia Biotec hS^) ^r^Px^g-g-L. "^^yh^^Wi 

tfCo Bti^tgffli^W^I^^L. "9 1 O^fl^hfz^ 7 5 M L 

15 To^P^S 7'CT2^^1^gLyho SJ?))i^ffiM?^5rl^*L^ 

(1 4 0mMia<b=yi^s 2mMlfi{k^'J 1 mM:te{b;«7/l'i^!>i»x Im 

U'^it'T^^i/^J^. 1 OmM^f-zl^-a-D-^/Vaf^y i/'K, 1 0 mM 
2- [4- (2 -t Kodrv-rcf^yV) - 1 - t°-;^i^=^>'^] >';^;V;}^XgE, 
SmMhy^ (k Kn^i/^^/P) T 5 y p< cJ' ^-^tfS'M P H 7 . 4) ^ 
20 i^j7i;i'fcfc9 2 0 0ML-foJp^-rCi-l^*tfco :L(0^^mV^^^h\^2 
lHim\ 0. 2N7Ki?{b-M-y !>A^lrl l^a^/Wfefet) 7 5m L-ro;!jP;tiiiliS^ 
■BimbLfCo ■ST^tt^f^T'V- h (P a c k a r dS8) d^L, 150m 
h(D-7y( ^ ui/>=f-AO (P a c k a r dUi) 5rJP;t-v^ n ^ V- h V^'?^ 
V-i^3:/;!7'>>iJ'- h^^ZftJ^yV (PackardSli) lCT;^ltS14ar 

25 fhasLyto nmn(DM'o'iL^m^hmm^'OTL^§£.^mL%\^^tzm^i 00% 



wo 01/68660 



C«i] 









(nM) 




3 5 0 




4 5 0 




14 0 




5 0 0 


mi^m 5 


3 3 0 




3 7 0 




14 0 




8. 1 




2 7 


^mm 10 


2 10 


Mt&m 11 


7 5 


mmm 12 


110 



5 llSfeib^li: LT-llfe*fe^LfeSDI^7iy h ( S L C . *jHt 7 Jiffe, 180- 
24 0 g) %fflV^fc, i^^fb'a-4^1 0 m g ^ y -/u 3 Q o /i LfC^^S^fc 
^^y^^l^^-i^^y =i-/l'4 0 0 1. 2mLiS^XJ^±mt:m.^l. 
SmL^m^X^mL. 3. 3mg/mL^i^^ Lfco r 3 0 0 // L 
^^$i^m2. 7mL (4S:tlt7K : 3~/V4 0 0 : 

10 -/U=5 : 4 : 1) |r^fi?L. 0. 3 3 (mg/mL) 
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/l'4 0 0 : 3i^y-/U=5 : 4 : l(D^^.3TnL/'k g (Dfflfi-CJll^Ili^rtS^- 
Lfc, m^m^1&^W.m:.2 0 0 g/L^/\^='-7.A<^mm^l OmL/k g(D 
fflfi (2g/kg) -C^PS^-tfCc mil»S-^l*2 6Gjilti+*5j;l>*lm 

mtLtZo fiiS^i^Tm^ ^i:^l3II^L. ^t^l^-^tttS ^^/i'=«-^aS^SfJ^ 
C^2] 





(mg) 




2 7. 4 




10 9.1 




2 3 8. 9 


my&m lo 


6 9.5 



15 wsimz 

itttsafi^l CRm-^!>^ (B5t::J^ UTii, 29-'34g, ll¥50!)){c:4 
i^R3*fe^'^, 2- [4- (2-tKn df-i^ai'f /U) ^^i;;^] 7 a j3 - 

D - ^/Wa y V K (HJSfiSJ 1 0 ia«<^{t^!^) Cl^S^i^* : jK y U 
20 =i-;V4 0 0 : 3L^y-;V=5 : 4 : 1 ^JbP;tTfl|!j L«®?K (6 6 
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1. -f&^ 




2. -jj^^ 
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5 4. l: hSGLT2S1tPlS^jT'fc5ft3jtJl3l2«c^llliae)tfec 
15 



9. SJln.^(c:SS-r'5i^jii34S|!E??5lgT?fc5> 7lB«<D^BSXttt&m;^ 
20 &o 

1 * fc 2 ia«o ^/i' = t° 7 y i^/i' :t ^ > i^/v-^ i^if t \-t 

25 

1 1. minmi^i&m-r^mBimmmxitmw.m^'t^&X'h^. it^^i 
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